Estrogen receptor-beta in oxytocin and vasopressin neurons of the rat and human hypothalamus: Immunocytochemical and in situ hybridization studies.
Topographical distribution of estrogen receptor-beta (ER-beta)-synthesizing oxytocin (OT) and vasopressin (VP) neurons was studied in the hypothalamic paraventricular and supraoptic nuclei (PVH; SO) of ovariectomized rats. In distinct subregions, 45-98% of OT neurons and 88-99% of VP neurons exhibited ER-beta immunoreactivity that was confined to cell nuclei. Neuronal populations differed markedly with respect to the intensity of the ER-beta signal. Magnocellular OT neurons in the PVH, SO, and accessory cell groups typically contained low levels of the ER-beta signal; in contrast, robust receptor labeling was displayed by OT cells in the ventral subdivision of medial parvicellular subnucleus and in the caudal PVH (dorsal subdivision of medial parvicellular subnucleus and lateral parvicellular subnucleus). Estrogen receptor-beta signal was generally more intense and present in higher proportions of magnocellular and parvicellular VP vs. OT neurons of similar topography. Immunocytochemical observations were confirmed via triple-label in situ hybridization, an approach combining use of digoxigenin-, fluorescein-, and 35S-labeled cRNA hybridization probes. Further, ER-beta mRNA was also detectable in corticotropin-releasing hormone neurons in the parvicellular PVH. Finally, double-label immunocytochemical analysis of human autopsy samples showed that subsets of OT and VP neurons also express ER-beta in the human. These neuroanatomical studies provide detailed information about the topographical distribution and cellular abundance of ER-beta within subsets of hypothalamic OT and VP neurons in the rat. The variable receptor content may indicate the differential responsiveness to estrogen in distinct OT and VP neuronal populations. In addition, a relevance of these findings to the human hypothalamus is suggested.